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Abstract. Solar radiation can be used for water disinfection, due to the bactericidal effect. 
This effect depends on the radiation intensity, duration of sun exposure and water turbidity. In this 
study two samples of surface water (A and B)were exposed to the sun, placed in polyethylene 
containers. Exposures were conducted between 10 and 14 o’clock, sample A in an April day and 
sample B in a May day. After 4 hours of exposure, due to the action of solar radiation, the number of 
water microorganisms decreased by percentages between 37% and 95% for sample A and between 
76% and 100% for sample B, respectively. For sample B, microbiological parameters determined 
respected the limits required for drinking water sold in bottles or other containers. 
   




 Radiation emitted by the sun represents electromagnetic radiation with wavelengths 
(λ) between 290 and 3000 nm (Popescu and Borda, 2008). In the solar spectrum there are 
different types of infrared radiation (calorific), light radiation and ultraviolet rays. UV 
radiation have the potential to destroy the DNA of all living organisms, resulting in rapid 
cessation of the functioning of normal cells (Leigh, 2009). That’s why this type of radiation is 
used for water disinfection. As  use of artificially produced UV radiation is relatively 
expensive, many studies have focused on the use of radiation emitted by the sun. Thus, the 
bactericidal effect of these radiations has been proven (Berney et al., 2006, Boyle et al., 2008, 
Bosshard et al., 2009). The method is successfully applied in countries in Central America 
(Oates et al., 2002), Africa (Murinda and Kraemer, 2008), South America and even Europe - 
such as Spain (Boyle et al., 2008). 
This study is aimed at testing the applicability of the method in our country. 
 
MATERIALS AND METHODS 
 
Two watersamples (A and B) collected from Gilau Lake were placed in polyethylene 
containers with a capacity of 2.5 l and exposed to the sun from 10 until 14 o'clock. Exposure 
was done on a metal surface painted in red (on the roof) on April 13th(sample A) and on May 
26th, 2009 (sample B). 
Both before sun exposure and after 2 and 4 hours of exposure, a series of physical and 
microbiological parameters were determined: 
- air and water temperature: with Checktemp 1C-HI 98509 electronic thermometer 
(Hanna Instr.); 
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- roof surface temperature: with Pronto-HI 99551 infrared radiation thermometer 
(Hanna Instr.); 
- water turbidity (only before the exposure): with ISO-HI 98713 turbidimeter 
(Hanna Instr.); 
- total solar radiation: with piranometer (meteorological station USAMV); 
- number of colonies at 22 oC: with nutrient agar, incubation of Petri dishes at 22 oC 
for 72 hours; 
- number of colonies at 37 oC: with nutritive agar, incubation of Petri dishes at 37 oC 
for 48 hours; 
- number of coliform bacteria: the multiple test tubes method, with lactose broth for 
the presumptive test, and Levine medium for the confirmation. 
 
RESULTS AND DISCUSSION 
 
 Water turbidity before exposure to sunlight was 1.27 FNU for sample A and 3.09 FNU 
for sample B. These values are under the upper limit (30 FNU) required for method efficiency 
(Oates et al., 2002). 
In Table 1 are listed the results of the determinations performed for sample A.  
                                                                                                                             
 Tab. 1 
Values obtained before exposure (10 o’clock) and after exposure (12 and 14 o’clock) 






After two hours of 
exposure 
After four hours of 
exposure 
Air temperature (oC) 16 22.6 26.4 
Surface temperature (oC) 17.7 40.8 48.7 
Water temperature (oC) 11.3 23.5 33.9 
Total solar radiation (W·m -2) 106 231 167 
Colonies at 22 οC (cfu/mL) 4240 921 225 
Colonies at 37 oC (cfu/mL) 126 423 6 
Coliform bacteria (MPN/100 mL) 8 11 5 
 
 After two hours of exposure the number of colonies at 37°C increased by 235.71% and 
the number of coliforms increased by 37.5%, due to water heating up to 23.5oC. The number 
of colonies at 22°C decreased by 78.27%. After 4 hours of exposure, due to the intensified 
action of UV radiation, the number of microorganisms in water decreased from the initial 
values: the number of colonies at 22°C by 94.69%, the number of colonies at 37°C by 95.23% 
and the number of coliforms by 37.5%. 
In Figure 1 are presented the percentage values resulted from the action of solar 
radiation on sample A. Initial values (before exposure) are considered 100%. 
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In Table 2 are listed the results of the determinations performed for sample B.  
 
Tab. 2 
Values obtained before exposure (10 o’clock) and after exposure (12 and 14 o’clock)  





After two hours of 
exposure 
After four hours of 
exposure 
Air temperature (oC) 20.7 28 32.6 
Surface temperature (oC) 27.0 49.8 65.1 
Water temperature (oC) 14.0 29.6 42.4 
Total solar radiation (W·m -2) 488 741 691 
Colonies at 22 οC (no./mL) 195 146 45 
Colonies at 37 oC (no./mL) 158 264 21 
Coliform bacteria (MPN/100 mL) 6 0 0 
 
 Due to the action of solar radiation, after two hours of exposure the number of 
microorganisms in water decreased by 25.12% for the number of colonies at 22oC and by 
100% for the number of coliform bacteria. Regarding the number of colonies at 37oC, it 
increased by 67.08% after two hours of exposure. This can be explained by water heating due 
to the action of infrared radiation and to the less intense action of UV radiation. After 4 hours 
of exposure, by the more intense action of UV radiation, the number of colonies at 22oC 
decreased by 76.92% compared to the initial value. The number of colonies at 37oC was 
reduced from the initial value by 86.70%. 
In Figure 2 are presented the percentage values resulted from the action of solar 
radiation on sample B.  
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 Due to the action of solar radiation on the water samples, after 4 hours of exposure the 
number of microorganisms has been significantly reduced. The effect was stronger on sample 
A, explained by the increased intensity of solar radiation. 
According to Law 458/2002 on drinking water quality, modified by Law 311/2004, 
sample A was not finally accepted as drinking water. For sample B, microbiological 
parameters determined respected the limits required for drinking water sold in bottles or other 
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